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Abstract 
Requiring many financial institutions to hold a risk-adjusted amount of capital when granting funds, the 
Basel II framework implies a risk dependent cost of capital for borrowing firms from year-end 2006 
onwards. This novel policy of allocating capital creates and intensifies new challenges for manufacturing 
companies in innovative and capital intensive branches. In this regard, banks and other financial institutions 
increasingly rely on alternative financial instruments such as leasing. Against this background, firms should 
view the life cycle of manufacturing equipment from the lessor’s perspective. In doing so, they will be able 
to finance their investments at lower costs.  
Keywords 
Basel II, Leasing, Object risk, Probability of default, Product life cycle  
1 INTRODUCTION 
 
Corporate funding by debt capital has been offering many 
firms a source of fresh capital and an alternative to equity 
financing. The importance of this form of finance is 
reflected by the fact that the share of debt capital in the 
sum of total liabilities and (shareholder’s) equity rarely lies 
below 50%. Yet, capital markets have recently been and 
still are subject to major structural changes which are due 
to several different forces. 
Regarding regulative influences, it is expected that the 
imminent implementation of the Basel II rules will lead to a 
consolidation in the banking sector. The competition in the 
financial institutions landscape will mainly become driven 
by battling for the highest risk-adjusted return rates. 
Similarly, new ways for refinancing, in particular with a 
growing credit derivatives market, will increase in 
importance as they allow for more competitive interest 
rates [1]. 
Further, markets are subject to ever growing dynamics. In 
the context of a global world economy, demand and 
competition for satisfying demand have become global, as 
well. As a result, the propensity to produce overcapacities 
and to shorten innovation cycles intensifies, being 
accompanied by the ever increasing emission of new 
products on the market [2]. This trend requires 
manufacturing firms to deal with constantly changing 
markets and technologies. They therefore have to flexibly 
react and plan their equipment investments in such a way 
that they can adjust accordingly [3]. 
As a consequence of these structural changes in the 
credit business on the one hand and on the other hand 
the changing business models of firms which in turn are 
due to market changes, the traditional way of credit 
financing has lost in relative importance. Instead, 
possibilities such as equipment leasing and equipment 
rental agreements or even the outsourcing of 
maintenance services and insurances against 
manufacturing breakdowns enjoy a growing popularity 
among corporate management. The demand for new 
equipment is hence changing from mere products to 
ready solutions, a trend that has also been recognized by 
equipment vendors [4]. Accordingly, this change is 
accompanied by the need of corporations for new ways to 
finance investments. As research on this topic suggests, 
European firms are indeed switching from traditional bank 
loans to alternative financing approaches such as asset-
backed finance and leasing. In doing so, they aim at 
obtaining a more balanced portfolio of financing tools that 
goes beyond relationship bank lending [5].  
Against this background, the risks that financial 
institutions face when lending money not only depend on 
the financial background of the borrower, but more than 
ever on the financed object itself. This is because 
generally a financed object (typically a machine or a plant) 
will no longer remain its whole life cycle, comprising 
purchase, usage and disposal, at one place but have 
more than one user instead. As a result, lenders become 
particularly concerned about the reuse potential of the 
financed assets, requiring firms to balance in greater 
detail the reasons that argue for and against a specific 
investment as part of the financing assessment and 
financing decision process. Focusing on the mechanical 
and plant engineering industry, this paper intends to 
present the resulting perceptions of lenders, arguing that if 
firms in need of capital take these perceptions into 
account in their planning processes, they can benefit in 
various ways from this situation, from decreased life cycle 
costs of capital assets to improved key financial figures.  
 
2 A CHANGE IN FINANCING INVESTMENTS 
2.1 Credit risk as a determinant for the cost of 
capital investment 
In the context of a revised framework for a new accord of 
minimum capital requirements, international banking 
regulators aim at a better match between the amount of 
capital that banks hold and the risks they take by 
allocating funds to companies. In order to strengthen the 
architecture of the international financial systems, the 
resulting new Basel II rules therefore overcome the 
limitations of the 1988 Basel I framework which 
distinguishes only between very limited classes of risk and 
does not take into account new derivative 
instruments [6,7].   
It is generally assumed that the implementation of Basel II 
will lead to a consolidation of the money and capital 
market, resulting in stricter criteria for lending. Thereby, 
Basel II is often seen as a catalyst rather than a cause of 
this effect, reinforcing tendencies on financial markets 
which have become evident anyway [8]. On the one hand, 
in the context of the European market, the introduction of 
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a single currency has increased market transparency and 
thus reinforced competition. On the other hand, on a 
worldwide level, this trend is due to increasing competition 
in the context of globalization of the world economy and 
the associated globalization of banking.  
As a consequence of these tendencies, a sustainable 
allocation of funds can only work if the cost of lending 
adequately reflects the risk involved in a particular 
transaction. Since banks will have to deposit a risk 
dependent amount of equity (the minimum capital 
requirements) which cannot be used for business 
operations and therefore represents opportunity costs, 
optimizing these costs implies optimizing the involved risk. 
Of course, banks may accept to take a part of the 
additional costs and hence acquiesce shrinking net 
operating margins. However, financial analysts generally 
expect that competition on capital markets will in the long 
run imply that risks are pooled into optimized credit 
portfolios. As a result, the way of thinking moves from 
merely considering margins to maximizing returns for a 
specific amount of risk taken [9,1]. 
2.2 Assessing credit risk 
Quantifying risk plays a crucial role when it comes to 
setting the conditions of allocating funds. The Basel II 
framework describes the methodology that should be 
applied when estimating the risk in order to determine the 
minimum capital requirements [6].  
Risk assessment and credit rating criteria 
The underlying methodology of measuring risk is referred 
to as a rating process and can either be outsourced by the 
lender to professional rating agencies, or be carried out 
internally taking into account the Bank for International 
Settlement’s foundation and advanced approaches [1]. 
Regarding funds for companies planning to invest in 
equipment, the involved risk components can be 
subdivided into distinct categories (only the two most 
important risk categories shall be presented). The lender 
will always try to maximize the risk adjusted rate of return 
of a specific transaction. 
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Figure 1: Information asymmetry between lenders and 
borrowers of capital. When communicating with each 
other, firms (debtors) and banks (creditors) have different 
horizons of knowledge. Firms have a fixed idea of how 
they should work and which equipment and technology 
they need in order to do so effectively. Banks, on the 
other hand, are acting against the experience they have 
made with other borrowing firms, mainly focusing on 
financial issues [10].  
Risk of default 
The risk of default quantifies the probability that a lender 
defaults on principal or interest payments and can be 
seen as a measure of the borrower’s creditworthiness. 
Traditionally, lenders have mainly focused on this kind of 
risk when making a granting decision.  
In evaluating the probability of default, key financial 
figures such as liquidity ratios (e.g. the net working capital 
to total assets ratio), efficiency ratios (e.g. the asset 
turnover ratio) and profitability ratios (e.g. the net profit 
margin and the return on assets), continue to remain the 
foundation of a credit granting decision [11]. However, soft 
facts such as information about a firm’s position in a 
specific market, quality of manufactured products or 
assumptions made for strategic planning are also part of a 
rating. As empirical research shows, firms that are willing 
to unambiguously and objectively publish detailed 
disclosures and reports at regular intervals, face on 
average lower credit spreads than those firms which 
pursue more restrictive information policies when seeking 
for capital [12]. Thereby, firms reduce a potential lender’s 
information costs (the costs to find out how the potential 
borrower performs in reality) by proactively removing the 
information asymmetry between both sides (see Figure 1). 
A proper assessment of the risk of default also comprises 
the specification of how the default probability varies over 
time (due to the debtor’s migration from one rating 
category to another one) and the volatility of calculated 
numbers. 
Object risk (equipment risk) 
Should the debtor default and declare bankruptcy, the 
creditor can generally expect to recover only a part of its 
total exposure. The associated financial loss is expressed 
as a percentage (the loss-given-default) of the creditor’s 
total exposure (the amount at risk). It is at this stage when 
the financed piece of equipment becomes important 
because the creditor, still being the owner, will try to re-
market the used object. However, since there do not exist 
organized markets for used and often highly specialized 
assets because they do not share enough common 
features, it may take a while in order to  find a buyer and 
receive the re-sale proceedings. Often, these cash 
receipts are below what was anticipated at the time when 
the original financial transaction between creditor and 
debtor was decided. The initial uncertainty of how much 
money re-sale activities will finally yield is called object 
risk (equipment risk). 
2.3 Structural changes in financing equipment: from 
lending money to leasing objects 
Summarizing the trends on producer goods and financial  
markets, one can state that manufacturing companies are 
in need of higher production flexibility and liquidity. On the 
other hand, potential lenders will have to abide by a risk-
adjusted rate of return, taking into account that there will 
be a chance of having to deal with more than one 
borrower per financed asset. Consequently, from a 
financial institution’s point of view, the financed object 
moves into the center of focus.  
Leasing and object focus 
Building up object competency usually does not belong to 
the core business activities of financial institutions, in 
particular banks. As a result, many banks have 
specialized departments with the aim of building up this 
object specific knowledge. At the same time, there exist a 
significant number of financial institutions other than 
banks. These institutions, i.e., leasing companies, can be 
affiliated to a bank, to an equipment vendor or be entirely 
independent. The strategies of these institutions can 
therefore vary accordingly and so do the details of every 
leasing transaction (see [13] and references therein). For 
example, services can comprise the complete leasing 
transaction including allocating funds (mostly this is the 
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case for manufacturer dependent or completely 
independent leasing companies) or just the takeover of 
the whole object handling from object assessment to re-
marketing used equipment, leaving the allocation of funds 
for buying the equipment for banks. Most times, these 
financial institutions specialize in specific categories of 
objects.  
Financial innovations and financial benefits from leasing 
These trends and the perception that capital markets have 
provided ever new means to finance investments, the  
recent growth of the leasing business becomes 
understandable. In particular, equipment lease backed 
ABS (asset-backed securities) have gained popularity 
among equipment leasing companies. Securitization gives 
leasing companies access to new sources of capital at 
competitive prices and direct access to capital markets. 
Investors enjoy competitive yields while obtaining 
collateral diversified according to obligor and equipment 
type, benefits that traditional bank credits often cannot 
offer to the same extent [13]. In addition, leasing offers 
further advantages. Only to mention a few, it is in 
particular tax benefits and regular cash flows from the rent 
payments which make leasing interesting for leasing 
companies (lessors). For those who actually use the 
leased equipment (lessees), conservation of working 
capital and accordingly improved cash flows, the transfer 
of the risk of obsolescence and higher asset flexibility 
represent major motives. As salubrious as these effects 
are, the motivation for both sides involved in a leasing 
transaction are very different, a fact which can constitute a 
source of conflict.  
2.4 Source of conflict: Asymmetric life cycle 
perception of lessor and lessee 
Figure 2 illustrates the conflict of interest between both 
sides involved in a leasing contract. Generally, as leasing 
implies that the equipment life cycle of a particular object 
is shared by more than one client, the leasing company is 
mostly concerned about its exposure at any time during 
each lease. This concern particularly affects the fair 
market value of the equipment and its volatility at the end 
of the lease. Lessees, on the other hand, care less about 
the object value at the end of the lease and are mainly 
concerned about object performance as well as efficiency 
of the internal value creation chain, in particular the 
manufacturing process. As they are mainly concerned 
about optimizing production processes and reducing 
costs, lessees therefore often tend to forget that if they 
better cared about the lessor’s concerns, they could 
achieve even more attractive contract terms. Hence, in 
what follows, the most important points that lessors mind 
shall be discussed. If lessees heed these issues and 
make them part of their management processes, they will 
be able to significantly decrease their average life cycle 
costs because of lower periodical rent payments to 
lessors. In this way they can fully benefit from the leasing 
business model: they are able to “earn return on asset 
management” [4]. 
3 THE EQUIPMENT LIFE CYCLE FROM A LEASING 
PERSPECTIVE 
The following discussion mainly refers to Figure 3, 
detailing the factors which both sides have to consider 
when negotiating a leasing contract. These factors enter 
directly into the overall costs of a lease.  
The first and most important step of the equipment 
acquisition phase is the credit assessment. Clearly, the 
creditworthiness of the potential borrower remains the 
fundamental factor deciding whether or not to continue 
negotiations. 
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Figure 2: Schematic of the differing perceptions of leasing 
companies and firms intending to lease. Leasing 
companies finance the equipment needs of their clients 
(firm 1). The former can mainly influence the acquisition 
and re-sale phases whereas the latter determine the way 
the equipment is used as a component of the firm’s value 
creation (VC) chain. At maturity, the equipment may be 
resold to other clients (firm 2). The two graphs at the 
bottom of the figure illustrate the resulting conflict of 
interest: Firms intending to lease focus on project 
performance which can be measured in terms of 
discounted cash flows (DCF) (thick grey arrows). Leasing 
companies, however, try to eliminate the object risk 
involved, in particular the residual value volatility (thick 
black arrows) because in general, the equipment will run 
through more than one life cycle (LC). For simplicity, the 
value creation chain of firm 2 has been omitted. 
3.1 Object competency as key factor to success  
The assessment of the leasing object is the crucial issue 
of every leasing contract. A proper object assessment and 
thoroughly elaborated contract conditions will make an 
estimation of the equipment value and equipment value 
volatility at any time of the lease (in particular the residual 
value at the end of the lease) more feasible and reduce 
the lessor’s exposure (see Figure 4a) [14].   
Object assessment involves the consideration of various 
impact factors that can only be estimated by experienced 
specialists. Taking into account these factors affects the 
amount of periodical rent payments and restricts the 
lessee regarding leasing equipment selection and 
handling. Yet, leasing companies which are able to fine-
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tune their returns and adjust them well to risk, are also 
able to offer attractive conditions for their customers such  
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Figure 3: Illustration of the procedure of a leasing 
transaction. In each phase of the equipment life cycle, 
several actions take place which can involve different 
parties. Should the financing of the leasing equipment and 
the object handling be carried out by one and the same 
institution, creditor (lessor) and leasing consultants 
coincide. 
as regular machine upgrades, maintenance and other 
services. Firms understanding the factors which come into 
play have a competitive advantage. 
3.2 The challenge of equipment selection and 
handling restrictions in a dynamic environment 
Leasing and asset management: equipment selection 
restrictions 
Lessors do often have master agreements with specific 
equipment vendors and therefore only offer specific 
brands for lease. As part of such agreements, the lessor 
returns the equipment to the vendor at the end of a lease 
who then upgrades the machines, installs the latest 
electronic modules and control units and returns the 
equipment to the lessor. The object, then being state of 
the art again, is re-marketed. This policy allows the lessor 
to grant lower rental payments. However, it may also 
prove a bottleneck and in fact a criterion for exclusion 
because not every vendor will offer the desired 
specifications. If the lessee is flexible enough to accept 
using specific brands, will he or she benefit, as well, from 
the lessor’s affiliation with vendors. In this way, life cycle 
asset management practices, that is, maintaining an 
optimal asset configuration and allocation of assets while 
taking explicitly into account the relative notion of the term 
“life cycle” (depending on one’s point of view as shown 
above) become a key factor for success and can lead to 
reduced life cycle costs for the lessee. In times of more 
than 50% of manufacturing companies’ net assets being 
tied up in plant and other supply chain assets [15], 
measures towards that direction would be able to 
significantly improve the return on invested capital 
(ROIC). This would, in turn, send positive signals to 
potential investors. 
Being flexible also means being able to dispense with 
highly specialized equipment. Although any manufacturing 
process has its proper peculiarities, the employment of 
technologies that do not need highly specialized 
machinery is advantageous. Accordingly, the costs of 
money for  financing equipment for which there does not 
yet exist a stable demand and common industrial 
experience (such as prototypes) are higher than for rather 
standard equipment.  
Leasing and production management: equipment handling 
restrictions 
When assessing the object, physical factors such as wear 
and tear which influence the condition of the object are 
quantified as they have a direct impact on object value 
and affect depreciation. As a result, lessees may have to 
present a detailed plan of how they intend to use the 
equipment. Thus, plans have to include peripheral factors 
such as cleanliness of production site. For example, in 
dusty and humid environments depreciation is higher than 
if the object is installed in a clean and dry place.  
Moreover, the depreciation of the equipment which is 
fixed in the leasing agreement is influenced by usage 
factors, in particular the amount of time the equipment is 
being used during the lessee’s production process. In this 
case the lessee will have to reschedule production 
capacity planning to the present date as depreciation 
curves for single and multiple shift operations generally 
vary and therefore change the equipment value at any 
time during the lease. Higher usage intensities may also 
result in higher costs for operation and maintenance at the 
end of the lease. A lessee that does not thoroughly plan 
production capacities may be forced to run the equipment 
at a lower load than would be economically ideal; 
otherwise the leasing agreement would be violated.  
Leasing and technology management: coping with 
technological change 
Another facet of object assessment deals with evaluating 
a possible technological change of equipment. Having 
typical maturities of five years, predicting future 
technological change is difficult and can involve a 
significant amount of risk of being wrong. The technology 
underlying specific equipment can become obsolete 
because newer equipment may operate faster and 
cheaper. Often, however, traditional technologies perform 
better than is anticipated beforehand. This is because in 
the maturity phase of technology life cycles, the whole 
value network having a stake in a technology is able to 
push that technology in a collective effort forward towards 
its physical limit (lock-in). In addition, there often arise 
unforeseen complications when introducing new 
technologies, resulting in delays and insecurity (lock-out) 
(see Figure 4b). 
Although there exist several valuation models for future 
equipment values (often Monte Carlo simulation based), 
some of them which also consider explicitly market and 
equipment volatilities, lock-in and lock-out factors only 
have been taken into to a very limited extent. Such 
models certainly would have to deal with a behavioural 
issues concerning the technology stakeholders. A detailed 
consideration of these factors would result in less object 
risk and could create a win-win situation for both parties. 
3.3 Many directions for the equipment life cycle to 
go at the end of the lease period  
When it comes to the end of the lease, the remaining 
object value will determine if the lease was a win or a loss 
for the lessor. It generally pays off if the object is fungible, 
easy to dismantle and store because then transaction 
costs can be reduced. It may therefore well be that 
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several smaller machines instead of one single plant pay 
off more in the end, a fact that firms planning to lease 
equipment should keep in mind. 
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Figure 4: (a) If market and equipment volatilities are 
considered, the depreciation curve (black curve) changes 
into a corridor of possible outcomes (grey shaded area). 
The breath of the corridor at a specific time illustrates the 
equipment value risk. (b) Taking explicitly into 
consideration lock-in (LI) and lock-out (LO) factors of 
technologies which are deployed by specific equipment 
(horizontal dotted lines), may alter the picture of 
technologies assumed to be mature (black curve). Often, 
such technologies can be pushed significantly forward 
when new technologies arise (grey curve).  
Of course, both lessor and lessee may have decided 
when signing the lease contract that the lessee will have 
to buy or can opt for buying the equipment at a fixed price 
when the lease terminates. Agreeing on a fixed price often 
implies lower rent payments because in this case the 
lessor may do without hedging equipment risk (often, 
equipment risk is hedged in form of buying a residual 
value insurance which costs about 10% of the residual 
value to be guaranteed [13]). Further, the lessee will only 
be wiling to pay for an option to buy the equipment at the 
end of the lease if the (fair market) value is expected to be 
above the purchase price. This illustrates again the 
interrelation of technological and financial issues that 
emerge in leasing transactions.  
4 SUMMARY 
The regulation of financial markets and the increasing 
compulsion to innovate and differentiate themselves from 
competitors constitutes a great challenge for technology 
and capital intensive companies. Reflecting this trend and 
considering the emergence of new financial instruments 
from capital markets, leasing as an alternative way to 
finance capital investments is experiencing an ever 
growing acceptance throughout industry. Accordingly, 
besides the lessee’s overall financial situation, it is the 
leased object that moves into the focus of a financing 
decision. Lessors are generally concerned about the 
development of object value throughout the lease, in 
particular the residual value at the end of the lease. On 
the other hand, lessees typically care about optimizing 
their own production processes, ignoring that those who 
provide finance have a different perception of the leased 
object’s life cycle. Eliminating this mismatch requires 
companies in need of capital to adapt and reconsider their 
asset, production and technology management practices. 
In doing so, they can achieve lower rent payments for 
equipment and hence a reduction of their capital 
expenditures on the long term. 
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